Supplementary information content:
• Table S1 : Summary of the mean, standard deviation (SD), range (min and max), and number of observation (n) of physical and chemical variables measured at the surface of the reservoir and its inflows.
• Figure S1 : Example of a profile of temperature, CO2 and CH4 concentrations in the main basin of the reservoir (site right upstream of the dam).
• Figure S2 : Maps of the spatially interpolated surface CO2 diffusion in Batang Ai reservoir for each sampling campaign. Unit is in mmol m -2 d -1 . Graph axes are the spatial coordinates (latitude and longitude).
• Figure S3 : Maps of the spatially interpolated surface CH4 diffusion in Batang Ai reservoir for each sampling campaign. Unit is in mmol m -2 d -1 . Graph axes are the spatial coordinates (latitude and longitude).
• Figure S4 : Simulated below dam emissions (degassing + downstream emissions) of CO2 (gray squares) and CH4 (dark circles) under different water withdrawal depth raise. Simulated emissions do not take into account CH4 oxidation in the outflow river.
• Table S2 : Equations used to derive modeled CO2 and CH4 emissions based on the G-res and Barros et al. models. Input variables are described in Table S3 .
• Table S3 : Input variables values, units, and sources used in the modeling of Batang Ai CO2 and CH4 emissions.
•
Modeling downstream river oxidation
• References 
Modeling downstream river oxidation 1
The following section describes the conceptual framework underlying the isotopic model used to 2 estimate CH4 oxidation in the outflow of the reservoir. For that, we assume that the only source of 3 water and CH4 to the outflow (starting right downstream of the power house) is the reservoir 4 discharge. We also assume oxidation and evasion to the atmosphere are the only two loss processes 5 for CH4 in the outflow, and that both reactions have a constant specific rate (they are a linear 6 function of CH4 concentration). When following a parcel of water travelling along the river, the 7 change in CH4 concentration can thus be described as: 8
(S1) 9
with koxi and keva the rate coefficients of CH4 oxidation and evasion respectively, and [CH4] the 10 CH4 concentration. Integration of Eq. (S1) yields the following generic time-depend solution: 11
The instantaneous oxidation rate at a given time (t) or at a given point in the river is equal to: 13
Combining Eq. (S2) and Eq. (S3) yields the following equation: 15
Hence, the total amount of CH4 oxidized between time 0 and time t (or between km 0 and t in the 17 river) is derived from the integration of Eq. (S4): 18 
The amount oxidized can also be calculated as the product of the original CH4 concentration and 22 the fraction of CH4 oxidized (Fox): 23
24
According to Eq. (S6) and Eq. (S7), we can derive Fox from the following equation: 25
In Eq. (S8), the second term of the product can be rearranged using Eq. (S2) to represent the 27 remaining fraction of CH4 concentration at time or km t: 28
Given a fractionation factor α for CH4 oxidation, the behavior of the two CH4 isotopes ( 12 CH4 and 30 13 CH4) can be described based on Eq. (S2) as following: 31 
By simplifying Eq. (S12), Rt can be written as: 38 , (S15) 43
Combining Eq. (S14) and Eq. (S15) results in: 44 , (S18) 49
The isotopic ratios (Rt and R0) can be converted to δ 13 CH4 expressed in ‰ using the following 50 standard isotopic equation calculation: 51 , (S20) 55
Eq. (S20) was used to determine Fox and CH4 oxidation (product of Fox and [CH4]0) in Batang Ai 56 river outflow using km 0 and 19 as a start and end points of the river stretch. Sampling of CH4 57
